Introduction
Viral hepatitis accounts for most cases of acute hepatitis. Some bacterial infections are often associated with acute hepatitis, such as Salmonella, Rickettsia, Brucella or Mycoplasma pneumonia. M. pneumonia is a major cause of respiratory infections in school-aged children and young adults. 1 Extrapulmonary manifestations of M. pneumonia include the skin, neurologic involvement, hematologic complications, myocarditis, pericarditis and cholestatic hepatitis in children. 2 M. pneumonia infection in adults usually occurs without liver involvement except in some rare cases. 3 Here, we present a case of acute hepatitis caused by M. pneumonia without lung involvement. Reports of M. pneumoniaassociated acute hepatitis retrieved from MEDLINE are also reviewed.
Case Report
A 25-year-old woman who worked in an office, and who had no specific underlying illness, was admitted to our hospital with persistent fever, chills and abdominal pain in the right upper quadrant, all of which had began 3 days before admission. She had no history of nausea, vomiting, diarrhea, cough, dysuria, arthralgia, night sweating or body weight loss. Other medical history, travel history and family history were unremarkable. She denied history of exposure to animals. She had been brought to the hospital for treatment of the abovementioned symptoms.
On physical examination, the patient was in distress. She had a body temperature of 37.6°C, heart rate of 70 beats/min, blood pressure of 130/90 mmHg, respiratory rate of 20 breaths/min and oxygen saturation of 99% under room air. There was no significant icteric sclera or yellowish skin. Neither rhonchi nor rales were heard over bilateral lung fields. Mild abdominal tenderness was found in the right upper quadrant, and the edge of the liver was felt 2-3 cm below the right costal margin. No lymphadenopathy or splenomegaly was found. Laboratory work-up demonstrated a white cell count of 4. Medication with intravenous levofloxacin was adapted initially to cover broadspectrum organisms, followed by oral doxycycline 5 days later after the diagnosis of M. pneumonia infection was confirmed, and symptomatic recovery occurred on the 7 th day of hospitalization. Liver function parameters showed that AST and ALT reached peak levels on the 2 nd day of hospitalization (584 U/L and 777 U/L, respectively), and gradually returned to normal 1 month after the onset of symptoms (Figure 1 ). There was no hyperbilirubinemia, but anti-M. pneumonia IgM was positive during hospitalization. No anti-M. pneumoniae IgG was detected during the admission period. 
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The patient was later discharged from hospital and received clinical follow-up.
Discussion
Most M. pneumonia infections in adults involve the respiratory tract, and symptoms range from nonproductive cough to severe pneumonia. 4 Extrapulmonary manifestations of M. pneumonia infection may be found in the skin, and cardiovascular, neurologic and hematologic systems. 5 Skin lesions include maculopapular rashes, erythema multiforme minor, and Stevens-Johnson syndrome. Cardiovascular involvement includes myocarditis, pericarditis and rheumatic fever-like syndrome. Neurologic complications include meningoencephalitis, aseptic meningitis, cerebellar ataxia and Guillain-Barre syndrome. Hematologic involvement includes hemolysis with positive Coombs' test and reticulocytosis. The immune-mediated damage by cross-reactive anti-M. pneumonia antibodies is thought to be responsible for most of the extrapulmonary manifestations.
2 Liver disease is rare and not considered as an extrapulmonary manifestation of infection with M. pneumonia in adults. 3 The characteristic findings of patients with M. pneumonia-associated acute hepatitis without lung infection are fever, elevated liver function test, positive IgM serology against M. pneumonia followed by IgG seroconversion, with resolution by antibiotics and exclusion of other possible etiologies. Liver biopsy in these patients is usually nonspecific, 6 and it might not be necessary to confirm diagnosis.
A few cases of M. pneumonia-associated acute hepatitis from MEDLINE are summarized in Table 1 . 2, 3, 7 Acute hepatitis due to M. pneumonia without lung infection has been largely documented in children with cholesteric pattern. However, although this fact remains controversial, adults with M. pneumonia infection have demonstrated a hepatocellular pattern of liver enzymes without jaundice. The liver function parameters of our patient had similar characteristics, suggesting differences among adults and children infected with M. pneumonia. 3 Consistent with the findings in previous studies, 2, 3, 7 our patient's fever subsided 1 week after institution of antibiotics. However, the persistent liver enzyme elevation may have been mediated by immunologic mechanisms such as cross-reactive antibodies induced by M. pneumonia interacting with sialo-oligosaccharides on hepatic cells. 4 There is little evidence to indicate direct invasion of M. pneumonia. 3 In conclusion, we have reported an unusual case of a patient who presented with fever and abdominal pain. Laboratory work-up demonstrated a hepatocellular pattern of acute hepatitis caused by M. pneumonia infection. Symptoms subsided and laboratory parameters improved under antibiotics administration. Thus, this case can help raise clinicians' awareness of the possibility of M. pneumonia infection, with or without lung involvement, as a part of the evaluation of undetermined hepatitis.
